Comparative sequence analysis of rat, rabbit, and human muscle glycogen phosphorylase cDNAs.
As an initial step in the investigation of the structure, evolution and developmental regulation of the glycogen phosphorylase gene family, we have isolated partial cDNAs to rat, rabbit and human muscle phosphorylase mRNAs. Sequence comparisons of these cDNAs in regions that encode portions of the enzyme located near and encompassing the C terminus show that there is a high degree of interspecies conservation of structure in this region. Conservation of amino acid and nucleotide sequence is high, approximately 96% and 90% homology, respectively, among all three species. In addition, most of the amino acid changes that have occurred conserve the chemical nature of the amino acid side-chains affected. The changes can be easily accommodated in the rabbit muscle phosphorylase tertiary structure and appear to have little effect on the overall conformation. Interestingly the rat and human enzymes lack the carboxyl-terminal proline (residue 841) present in the rabbit enzyme and terminate at isoleucine (residue 840). The genetic basis for this difference in carboxyl termini is unknown. However, unlike the other amino acid changes, it cannot be accounted for by a single base-pair substitution. A comparison of the 3' untranslated regions in these cDNAs shows that there has been little constraint on the evolutionary divergence of most of this region (70% homology among the three species). There are, however, two repeated segments of DNA flanking the stop codons that are identical among all three species. Similar sequences are found within regions of DNA that contain a variety of transcriptional enhancers, suggesting the possibility that the repeats may be functional.